Background: Urothelial carcinoma occurs in the bladder, upper urinary tract, and lower urinary tract, including prostatic urethra. A majority of the reported cases of intracranial metastasis from urothelial carcinoma originates from the bladder and upper urinary tract. Brain metastasis from urothelial carcinoma of the prostatic urethra has not yet been reported in the literature. Case Description: A 72-year-old male presented with a metastatic brain tumor and a 3-year history of urothelial carcinoma of the prostatic urethra treated with cystourethrectomy and chemotherapy with gemcitabine-cisplatin. Pathological diagnosis for tumor removal was compatible with metastatic brain tumor from urothelial carcinoma. Conclusion: Brain metastasis from urothelial carcinoma of the prostatic urethra has not yet been reported in the literature. It is an extremely rare case, however, we should be careful of brain metastasis during follow-up for urothelial carcinoma in the lower urinary tract.
INTRODUCTION
Brain metastasis is the most common form of brain tumor in adults, mainly occurring from the lung, breast, and colon. Brain metastasis derived from the urinary bladder and urinary tract cancer is rare. [4] The most common pathology of urinary bladder and urinary tract cancer is urothelial carcinoma. The majority of reported cases of intracranial metastasis from urothelial carcinoma originate from the bladder and upper urinary tract. To the best of our knowledge, brain metastasis from urothelial carcinoma of the prostatic urethra has not yet been reported. In this paper, we present a brain metastatic case derived from urothelial carcinoma of the prostatic urethra that underwent surgical resection and whole brain radiation therapy.
CASE REPORT
A 72-year-old, right-handed man with a past medical history of urothelial carcinoma of the prostatic urethra presented with left homonymous hemianopsia and headaches. The patient was previously diagnosed with urothelial carcinoma of the prostatic urethra when he was 68 years old. At that time, he was treated with total cystourethrectomy. The pathological diagnosis revealed urothelial carcinoma with no metastasis to the lymph node but invasion into the vein [ Figure 1a ]. At the time of urothelial carcinoma diagnosis, computed tomography (CT) scan of the chest showed a tumor in the upper right lobe of the lung, which was diagnosed as adenocarcinoma with a transbronchial lung biopsy. Three months after total cystourethrectomy, the patient was treated with a left upper lobectomy of the lung and dissection of the lymph node with video-assisted thoracic surgery. The pathological diagnosis was adenocarcinoma of the lung with no metastasis to the lymph node and was considered to have no relationship to urothelial carcinoma.
A follow-up abdominal CT scan 1 year after cystourethrectomy showed metastasis of urothelial carcinoma to the lateral external iliac of the right lymph node. He was treated with six cycles of gemcitabine and cisplatin chemotherapy. During post-chemotherapy follow-up, other metastases were not found.
Three years after cystourethrectomy, the patient presented with left homonymous hemianopsia and headaches. Neurological examination upon admission revealed no other neurological deficits. Magnetic resonance imaging (MRI) showed an irregularly-shaped, heterogeneously-enhanced mass with gadolinium enhancement on T1-weighted images [ Figure 2a ] surrounded by marked edema in the right occipital lobe and the calcarine area. Metastatic tumors were not found elsewhere. The diameter was approximately 30 mm and was considered to have partial attachment to the dura mater. We removed the tumor via a right occipital craniotomy. The tumor had attached to the dura and so we incised it from the edge of attachment. The tumor was soft, yellowish-gray, and fairly well-demarcated from the surrounding brain with no apparent feeding artery. The pathological conclusion was that this was a well-differentiated urothelial carcinoma with necrosis, which was considered to have metastasized from the urothelial carcinoma of the prostatic urethra [ Figure 1b ].
Postoperative MRI showed gross total removal of the tumor [ Figure 2b ]. Whole brain radiation therapy, 30 Grays in 10 fractions, was performed following tumor removal. The patient had no other neurological deficits except for left homonymous hemianopsia.
DISCUSSION
We reported here a rare case of a metastatic brain tumor from urothelial carcinoma of the lower urinary tract with venous invasion and metastasis to the lymph nodes. Urothelial carcinoma is a common type of cancer in western countries [2] and easily results in metastatic tumors. A retrospective study of 392 patients with urinary bladder cancer reported the most common sites of metastasis to be the lymph nodes (104 patients, 69%) followed by bone (71 patients, 47%), lung (55 patients, 37%), liver (39 patients, 26%), and peritoneum (24 patients, 16%). [9] Urothelial carcinomas are categorized by their anatomical origin as upper urinary tract and lower urinary tract.
Although urothelial carcinoma from the lower urinary tract has the same pathological features as urothelial carcinoma from the upper urinary tract, there are some differences in the mechanism of metastasis. [12, 14] First, most metastatic tumors of urothelial carcinoma occur from the upper urinary tract and not from the lower urinary tract. Second, the regional lymph nodes are different; the lower urinary tract's regional lymph nodes are internal iliac lymph nodes, external iliac lymph nodes, obturator lymph nodes, common iliac lymph nodes, and presacral lymph nodes, whereas the upper urinary tract's regional lymph nodes are paraaortic lymph nodes and paracaval lymph nodes. Third, the anatomical feature of each urinary tract is different; the lower urinary tract has a muscle layer whereas the upper urinary tract has no muscle layer. In addition, there are less invasive carcinomas at the lower urinary tract than the upper urinary tract. These factors may result in the mechanistic differences of metastasis between the upper and lower urinary tracts.
For the treatment of urothelial carcinoma, the primary form of chemotherapy is cisplatin-based schemes such as gemcitabine-cisplatin (GC); methotrexate, vinblastine, doxorubicin, and cisplatin (M-VAC); or paclitaxel, cisplatin, and gemcitabine (PCG). [2] Among these series, the GC combination showed a significantly better toxicity profile and is now considered the standard treatment for this disease. [10] In contrast to other organs, metastatic brain tumors often show resistance to chemotherapy because the brain is partially protected from systemic drugs by the blood-brain barrier (BBB) and the bloodtumor barrier. [7] In the present case, it is possible that chemotherapy was effective on the metastatic tumor in other organs, however, was less effective on the metastatic brain tumor, resulting in a solitary metastatic brain tumor.
Similar to other metastatic brain tumors, the treatment for cerebral metastasis of urothelial carcinoma may follow the general guidelines for metastatic brain tumors. For a single large-sized lesion (>3 cm), particularly with a mass effect (>1 cm midline shift), surgical resection should be considered with/without whole brain radiotherapy (WBRT). WBRT has been accepted as one of the treatments for metastatic brain tumors. [3, 8] Cases of metastatic urothelial carcinoma usually show poor outcomes, [6, 11] because when it does occur, it has already been in the setting of a widespread metastatic disease. [4] However, in this case, the CT images showed no other apparent metastasis. Metastatic brain carcinoma is often a secondary metastasis from metastatic lung tumors, and solitary brain metastasis without lung metastasis is rare. Prostatic adenocarcinoma, however, sometimes shows solitary brain metastasis. Reported cases of prostatic adenocarcinoma suggest that metastasis via vertebral venous plexus sometimes results in solitary brain metastasis because blood flow of the epidural and vertebral veins may anatomically communicate with the veins of the thoracic or abdominal cavities and the central nervous system. [1, 5] Therefore, tumors at the pelvic area, including the urinary tract, could disseminate to the central nervous system without lung metastasis. Because urothelial carcinoma of the prostatic urethra occurs at almost the same position of prostatic adenocarcinoma, it may lead to a solitary brain tumor through the same mechanism as that of brain metastasis from prostatic adenocarcinoma. This case showed venous invasion of the tumor, thus, solitary brain metastasis via the vertebral venous plexus could be involved. It is possible that the metastatic urothelial carcinoma in this case occurred from a micrometastatic lung tumor. Subsequently, the micrometastatic lung tumor and other metastatic tumors, including the lateral external iliac right lymph node, were successfully treated with chemotherapy, however, the remaining metastatic brain tumor was not, due to the BBB's resistance to chemotherapy.
Although metastatic brain tumors of urothelial carcinoma of the prostatic urethra are rare, accounting for this metastatic mechanism, we should consider the possibility of brain metastasis. In addition, a reported case of a long-term survivor showed that good control of metastasis resulted in a good prognosis. [13] Considering this case, taking a frequent follow-up and treatment with chemotherapy, including the GC protocol, is recommended after surgical treatment.
CONCLUSION
This is a case of a metastatic brain tumor of urothelial carcinoma of the prostatic urethra and lower urinary tract. It could be treated with surgical resection, chemotherapy, and radiation therapy as with other metastatic brain tumors of urothelial carcinoma. Considering a poor prognosis of the tumor, we should be careful to consider brain metastasis during the follow-up of patients with urothelial carcinoma in the lower urinary tract as with other urothelial carcinomas.
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